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(57) Abstract 

In a personal computer (9), an add-on card (13) is present to receive digital (TV) signals from a CATV system or from a broadcast 
satellite. Therefore the PC has an add-on card with an RF connector (6) and a slot (17) for accepting a smart-card for conditional access 
purposes. In the prior art PC, a credit card sized smart card (1 1) is used. Due to the dimensions of the smart card and the available height 
of the add-on card, the tuner (12) has to be placed behind the smart card reader (10). Consequently, a cable (8) between the connector (6) 
and the tuner (12) is needed. The use of this cable introduces higher manufacturing costs and additional signal loss. In the PC, according 
to the invention, a reduced size smart card (21) is used, enabling the tuner (12) to be placed directly behind the bracket (4), next to the 
reduced size smart card reader (20). 
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Personal computer and personal computer add-on card. 
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The present invention relates to a personal computer comprising an add-on card 
comprising a printed circuit board with a smart card reader and a tuner, the smart card reader 
being accessible through a slot in a mounting bracket of the add-on card. 

The present invention also relates to a personal computer add-on card. 
5 An personal computer and an add-on card according to the preamble are known from the 
brochure "DVB SCPC/MCPC Satellite Receiver Card" by ComStream. 

Such personal computers and add-on cards are used to enable reception of 
digital TV signals or data signals from a satellite or a CATV network by a personal computer. 
In order to do so, the add on card comprises a tuner for tuning to the different carriers on 
1 0 which the TV and/or data signals are modulated. 

Additionally a smart card reader is often present on such a add-on card. This 
smart card reader can be used in conditional access system in the case of a subscription based 
service or a pay per use service. A smart card reader can also be used with electronic banking 
services in which details such as a personal identification code is stored in encrypted form on a 
15 smart card. In the known personal computer, the smart card has to be inserted into the smart 
card reader through a slot in the bracket which is used for mounting the add-on card in the 
personal computer. This slot is accessible at the back side of the PC. 

Due to the fixed size of the smart card reader and the limited width of the add- 
on card it is necessary to place the tuner behind the smart card reader. This placement requires 
20 the use of an interconnection between an RF connector mounted on the bracket and the input 
of the tuner. This interconnection leads to an additional RF signal loss and increases the 
manufacturing costs. 

The object of the present invention is to provide a personal computer according 
to the preamble in which the above mentioned problems are solved. 
25 To achieve the above mentioned object, the personal computer according to the 

invention is characterized in that the tuner is placed directly behind the mounting bracket, in 
that the smart card reader is placed next to the tuner, and in that the sum of the width of the 
tuner and the smart card reader is smaller than the width of the printed circuit board. 
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By using a reduced size smart card reader which is intended for reduced size 
smart cards, it becomes possible to place the smart card reader next to the tuner, enabling the 
placement of the tuner directly behind the bracket. Consequently the interconnection between 
a connector on the bracket and the input of the tuner can be dispensed with. An additional 
5 advantage of the use of a reduced size smart card is the reduction of the possibility of breaking 
of the smart card when the PC in which the add-on card is mounted is moved. In the add-on 
card according to the prior art the smart card protrudes over a relative length outside the add- 
on card, making it more vulnerable. 

An embodiment of the invention is characterized in that the smart card reader 
10 is arranged for reading smart cards of the ID-000 type. 

Smart cards of the ID-000 type are presently exclusively used in SIM 
(Subscriber Identification Modules) in cellular telephone terminals which operate e.g. 
according to the GSM standard. These, smart cards have dimensions of 25 mm * 15 mm. 

A still further embodiment of the invention is characterized in that an RF 
15 connector is mounted on the tuner, and in that the RF connector protrudes through an opening 
in the bracket. 

By mounting the RF connector on the tuner, and putting it trough an opening in 
the bracket, an easy and cheap way of mounting and connecting of the tuner is obtained. 

The invention will now be explained with reference to the drawings. 
20 Fig. 1 shows an add-on card according to the prior art. 

Fig. 2 shows an add-on card according to the present invention. 

Fig. 3 shows the rear view of a personal computer according to the invention. 

Fig. 4 shows a block diagram of a PC add-on card intended for use with the 
DVB broadcasting standard. 
25 The prior art add-on card according to Fig. 1 comprises a printed circuit board 2 

on which a tuner 12, a card reader 10, processing means 14 and 16 and a PCI interface are 
placed. The RF signal carrying the digital video or data signal to be received, is applied to an 
RF connector 6 on a mounting bracket 4 attached to the printed circuit board 2. The RF 
connector 6 is connected to a tuner 12 via a cable 8. 
30 The processing means 14 and 16 are arranged for deriving the desired digital 

signals from an IF signal available at an output of the tuner 12. The card reader 10 is also 
connected to the processing means 16 for reading conditional access information from the 
smart card 11. The digital signals derived by the processing means 16 are passed to the PCI 
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interface 1 8 which are arranged for providing suitable data and control signals to the connector 
2 for connection to a PCI bus in the personal computer. 

As can be seen from Fig. 1 , the width of the smart card reader 1 0 is such that 
almost no other elements can be placed next to the smart card reader, especially not the tuner 
5 12. Consequently, the tuner has to be placed behind the smart card reader and a cable 8 is 
required to connect the connector 6 on the bracket 4 to the tuner 12. The use of the cable 8 
results in extra signal loss and increases the costs of the add-on card. 

The add-on card according to Fig. 2 comprises a printed circuit board 2 on 
which the tuner 12 is mounted next to a reduced size smart card reader 20, directly behind the 
10 bracket 4. This is possible because, instead of using a normal size smart card and associated 
reader, a small smart card of the type ID-000 is used. Because the tuner is placed directly 
behind the bracket 4, an interconnection cable between connector 6 and the tuner 12 can be 
dispensed with. 

Preferably, the connector 6 is integrated in the tuner 12. By integrating the 
1 5 connector 6 in the tuner 6, the assembling of the add-on card becomes more easy. 

In the personal computer 9 according to Fig. 3, the add-on card 13 according to 
the invention is placed in a PCI slot on the PCs' main board. The slot 17 is present to accept 
the reduced size smart card. The signal from a CATV system or a broadcast satellite can be 
applied to the RF connector 6. 
20 In the add-on card according to Fig. 4, an RF input signal is applied to a receiver module 22. 
In the receiver module 22, the RF input signal is connected to a tuner 24, which is arranged for 
tuning to a desired frequency under control of control signals received from a micro-controller 
36. 

An IF output of the tuner 24 is connected to an input of a QPSK demodulator 
25 26. The QPSK demodulator 26 demodulates the IF signal received from the tuner 24 and 

provides the digital symbols obtained by demodulation to a first output. The first output of the 
QPSK demodulator 26 is connected to an error correcting circuit 28. A second output of the 
QPSK demodulator 26, carrying AGC (Automatic Gain Control) and AFC (Automatic 
Frequency Control) signals, is connected to the tuner 24. The AGC signal is used to control 
30 . the gain of the tuner such that the input level of the QPSK demodulator has a predetermined 
value. The AFC signal is used to control the local oscillator in the tuner 24 to eliminate 
frequency offsets detected in the QPSK demodulator 26. The error correcting circuit 28 detects 
and corrects transmission errors and provides virtually error free symbols to its output. The 
output of the error correcting circuit 28 is connected to the output of the receiver module 22. 
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4 

The output of the receiver module 22 is connected to an input of a processing 
module 30. In the processing module 30, the output signal of the receiver module is connected 
to an input of a descrambler 32. The descrambler 32 descrambles the signal received from the 
receiver module in dependence on information received from a conditional access unit 38. The 

5 conditional access unit 38 reads the conditional access information from the smart card, and 
provides descrambled information to the descrambler if the information read from the smart 
card indicates that the user is entitled to receive the information carried by the output signal of 
the receiver module 22. 

The output of the descrambler 32 is connected to a input of a demultiplexer 34 

10 which extracts the selected streams from the output signal of the descrambler 32. This selected 
streams are passed to a PCI bridge 46 which converts the selected streams into a format that 
can be placed on a PCI bus. 

The PCI bridge 46 is also connected to a micro-controller 36 which is arranged for controlling 
the receiver module 22, descrambler 32, the demultiplexer 34 and the conditional access unit 
15 38 in response to instructions received from the PCI bridge. In order to do so, the micro- 
controller 36 is also provided with RAM 40, ROM 42 and non-volatile RAM 44. 
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1. Personal computer comprising an add-on card comprising a printed circuit 
board with a smart card reader and a tuner, the smart card reader being accessible through a 
slot in a mounting bracket of the add-on card, characterized in that the tuner is placed directly 
behind the mounting bracket, in that the smart card reader is placed next to the tuner, and in 

5 that the sum of the width of the tuner and the smart card reader is smaller than the width of the 
printed circuit board. 

2. Personal computer according to claim 1, characterized in that the smart card 
reader is arranged for reading smart cards of the ID-000 type. 

10 

3. Personal computer according to claim 1 or 2, characterized in that an RF 
connector is mounted on the tuner, and in that the RF connector protrudes through an opening 
in the bracket. 

15 4. Personal computer according to claim 1 ,2 or 3, characterized in that the smart 

card reader is arranged for reading conditional access information from the smart card, in that 
the personal computer add-on card comprises control means which are arranged to provide 
certain services only if the conditional access information read from the smart card meets an 
entitlement criterion. 

20 

5. Personal computer add-on card comprising a printed circuit board with a smart 
card reader and a tuner, the smart card reader being accessible through a slot in a mounting 
bracket of the add-on card, characterized in that the tuner is placed directly behind the 
mounting bracket, in that the smart card reader is placed next to the tuner, and in that the sum 

25 of the width of the tuner and the smart card reader is smaller than the width of the printed 
circuit board. 

6. Personal computer add on card according to claim 1, characterized in that the 
smart card reader is arranged for reading smart cards of the ID-000 type. 
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7. Personal computer add-on card according to claim 1 or 2, characterized in that 
an RF connector is mounted on the tuner, and in that the RF connector protrudes through an 
opening in the bracket. 

5 

8. Personal computer add-on card according to claim 1,2 or 3, characterized in that 
the smart card reader is arranged for reading conditional access information from the smart 
card, in that the personal computer add-on card comprises control means which are arranged to 
provide certain services only if the conditional access information read from the smart card 

10 meets an entitlement criterion. 



WO 99/35586 PCT/IB99/00005 



1/3 



10 16 12 




2 

7 



FIG. 2 
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